the frequency of 1/3 and 2/3 appeared (Fig. 1d) , suggesting most of biallelic loci have 92 three copies in the genome of A. corticis. In addition, the result of statistical analysis 93 based on the frequency distribution of genome wide SNPs showed the feature of 94 triploidy possesses the lowest delta log-likelihood (Fig. 1c) , suggesting the genome of 95
A. corticis is triploid with the largest probability. Furthermore, the coverage distribution 96 related to 88% of heterozygous k-mers concentrated at 3n for the total coverage of k-97 mer pairs and 1/3 for the normalized coverage of minor k-mers (Fig. 1e) , implying the 98 triploid feature of the genome of A. corticis. Lastly, karyotype analysis of four 99 earthworms showed that chromosome number of each individual was larger than 120 100 ( Fig. 1a-b To reveal the evolutionary relationship of earthworm and other species, we construct 115 the phylogenetic tree covering all of species mentioned above based on single-copy 116 orthologous groups. As is shown in Figure 2a , the constructed tree revealed 117 evolutionary relationship of all species consistent with the common sense. However, 118 when focusing on orthologous groups with significantly evolutionary rate, the 119 Spearman's rank correlation coefficient matrix of group size of different species shows 120 earthworm was away from its phylogenetic tree neighbor of annelids and mollusc, but 121 close to flatworms, roundworms and two snakes in vertebrates (Fig. 2b) 17, 18 showed that there were the most enriched expanded functions 140 at the last step. Besides fundamental functions such as anatomical structure 141 development, signal transduction, cell differentiation and transport, many functions 142 related to immune system process, response to stress and homeostatic process expanded 143 (Fig. 2d ). It could be suggested that the evolutionary process at the last step ensures 144 abundant gene contents related to defensive in the genome of A. corticis and thus equips 145 earthworm with large number of molecular arms and effective strategies to live in 146 hostile environments. Furthermore, we reconstructed the evolutionary path of functions 147 related to immune system process, response to stress and homeostatic process through 148 plotting odds ratio at each step for significantly enriched ones ( Supplementary Fig. 2 In terms of protein mass spectrum, we found 23 genes expressed with significant 162 variation among samples (Fig. 3) . First of all, none of these 23 genes expressed in 163 control samples, indicating their specific roles in response to stresses. Furthermore, 164 these genes could be classified as two categories according to whether expressed on the 165 immediate 3 rd day after feed of pathogenic E. coli O157:H7. Genes expressed on the 166 7 th day or both of the 7 th and 28 th days but not in the 3 rd day were classified as the first 167 category, while genes expressed on the 3 rd day were classified as the second category. 168
There are 6 genes belonging to the first category, representing the pattern of later 169 regulation to resist pathogenic bacteria. Two of these genes contained abhydrolase 170 domain or F-BAR domain, while others were novel ones appeared in earthworm 171 without any reliable functional counterparts in otherwise species. The left 17 genes 172 belong to the second category, representing a pattern that immediate activation followed 173 by subtle regulation. Genes classified as the second category include heat shock 70kDa 174 proteins, M1 metallopeptidases, and SRCAP complex, which expressed not only on the 175 3 rd day but on either the 7 th or 28 th day. 176 177 For 16S rDNA, we found the abundance of 9 kinds of microorganisms varied 178 significantly among samples (Fig. 4) . The dynamic changing patterns of abundance of 179 these 9 kinds of microorganisms could be classified as 2 categories, including down-up 180 trend and novel appearance on the 28 th day. 
